Missense mutations in the murine peripheral myelin protein-22 gene (Pmp22) underly the neuropathies in the trembler (Tr) and trembler-J (Tr-J) mice and in some humans with Charcot-Marie-Tooth disease. We have generated replication-defective adenoviruses containing epitope-tagged, wild-type-, Tr-, or Tr-J-PMP22 bicistronic with the Lac-Z reporter gene. These viruses were microinjected into the sciatic nerves of 10-day-old Sprague-Dawley rats and, later, analyzed by immunohistochemistry to determine the distribution of mutant protein in infected myelinating Schwann cells. We found that epitope-tagged, wild-type PMP22 is successfully transported to compact myelin, whereas the Tr and the Tr-J mutant proteins are retained in cytoplasmic compartment, colocalizing with the endoplasmic reticulum. These results provide in vivo evidence that the pathogenesis of the Tr and Tr-J mutations are most likely a function of abnormal retention within the endoplasmic reticulum of myelinating Schwann cells.
INTRODUCTION
Myelin formation in the peripheral nervous system requires the expression of structural myelin proteins, such as Protein zero (P0; Warner, 1996) and Peripheral Myelin Protein-22 (Naef & Suter, 1998) , as well as regulating transcription factors such as Pax3 (Kioussi, 1995) , Krox-20 (Egr2; Warner, 1998; Timmerman, 1999) , SCIP (Bermingham, 1996; Jaegle, 1996) , and Sox-10 (Inoue, 1999) . A critical role for each of these proteins in peripheral nerve myelination has been demonstrated either by finding mutations in these proteins in humans with hereditary peripheral nerve disease or through the study of murine models of peripheral neuropathies. Despite the growing number of mutations that can cause hypo-or dysmyelination in peripheral nerves, the majority of humans with hereditary peripheral neuropathies related to abnormal myelination (Charcot-Marie-Tooth (CMT) disease and related disorders) harbor mutations affecting the PMP22 gene (Naef & Suter, 1998) . Furthermore, among the mutations that affect the PMP22 gene, intrachromosomal duplications and deletions (as in Hereditary Neuropathy with liability to pressure palsy; HNPP) are the most common. Thus, many cases of CMT are believed to be caused by overexpression of the wild-type PMP22 protein (Roa, 1993) . Similarly, the majority of cases of HNPP which result from deletion of one PMP22 allele are likely to be the consequence of underexpression of the PMP22 mRNA (Schenone, 1997) and protein (Vallat, 1996) . Point mutations which give rise to mutant PMP22 protein are less common causes of hereditary peripheral neuropathies.
The first two PMP22 mutations to be identified were associated with the neuropathies in the trembler (Tr; Suter, 1992) and trembler-J (Tr-J; Suter, 1992) mice. Since then, the Tr and Tr-J mutant forms of PMP22 have become a paradigm for studying the molecular
